The root and leaf essential oils, present in trace amounts in Amsonia illustris Woods. (Apocynaceae), were isolated by steam distillation and their chemical constituents identified by GC-FID and GC-MS. More than 80% of the thirty volatile compounds in the leaf oil were identified, the major constituents being mainly sesquiterpenes like α-humulene (14.5%), β-caryophyllene (12.4%) and guaiol (11.6%). The volatile ingredients of the root oil were pinocampheol, methyl salicylate, (2E,4E)-decadienal, eugenol and trans-isoeugenol.
The genus Amsonia (Apocynaceae) consists of about twenty species, which grow mainly in the central United States [1] . Some of these species, like A. illustris Woods. studied by our group, were successfully cultivated in the temperate climate of Europe (in Hungary) [2] . A. illustris is a perennial herbaceous plant, most frequently occurring in sandy and rocky soils on gravel bars. Amsonia species contain alkaloids from the indole group, flavonol glycosides [3] [4] [5] , triterpenoids [6] and iridoid glycosides [7] . Amsonia species contain several indol alkaloids, some of which may be of economic and biological importance, like tabersonine, isolated in significant amount from the seeds of A. tabernaemontana Walt. [8] , which may serve as a starting material for the partial synthesis of, for example, the cerebral vasodilator vincamine [9] . Variation in tabersonine content between Amsonia seeds, including A. illustris, has been studied in detail [10, 11] .
The objective of our current study was to investigate the essential oil fractions from A. illustris in order to provide taxonomical information. Some species of this Apocynaceae family have been reported to contain volatile oils, though the family itself does not belong to the essential oil containing families. The main constituents of Apocynaceae essential oils are linalool, linlool-oxides, E-β-ionone, 1,8-cineole, dendrolasin, β-caryophyllene, α-terpineol and β-farnesene [12] [13] [14] [15] . In this paper we report the chemical composition of the volatile oils obtained in trace amounts from the leaves and roots, respectively, of A. illustris using GC and GC-MS techniques. Because of the plant's low oil content, the application of n-hexane as an absorbing medium was needed. Table 1 presents the results of the analyses. 
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Thirty components, representing 87.2% of the total 95.2% oil of the leaves were identified. The oil consisted mainly of sesquiterpenes (45.5%); α-humulene (14.5%), β-caryophyllene (12.4%) and guaiol (11.6%) were the main constituents. The monoterpene fraction of the oil formed about 29.2%, which was dominated by camphor (11%) and α-thujon (7.5%). The root (rhizome) oil provided only five components, all of which were obtained in very small quantities. These were: pinocampheol, methyl salicylate, (2E,4E)-decadienal, eugenol, and trans-isoeugenol. These are mainly phenyl-propane derivatives.
Experimental
Plant material: Amsonia species, among them A. illustris, were introduced into the experimental field of the Institute of Ecology and Botany of the Hungarian Academy of Sciences (Vácrátót, 30 km north of Budapest) through a seed-changing program of botanical gardens. The plant in fruit producing phenophase was collected in October 2008. A voucher specimen was deposited in the Herbarium of the Institute of Ecology and Botany.
Isolation of the essential oil:
Fresh root and leaves (30-30 g) were separately steam distilled for 4 h, according to the Ph.Hg. VII. [16] ; the low oil content was absorbed into n-hexane. The essential oils were stored at -18ºC until tested and analysed. The composition of the oil was studied by GC-FID and GC-MS.
Gas chromatography:
The GC-FID analysis was carried out with an HP 5890 Series II gas chromatograph (FID), using a 30 m x 0.35 mm x 0.25 μm HP-5 fused silica capillary column. The temperature program was from 60°C to 210°C at 3°C min -1 , and from 210°C to 250°C (2-min hold) at 5°C min -1 . The detector and injector temperature was 250°C and the carrier gas was N 2 , with split sample introduction.
Gas chromatography-mass spectrometry: GC-MS analysis was performed with a Finnigan GCQ ion trap bench-top mass spectrometer. All conditions were as above except that the carrier gas was He at a linear velocity of 31.9 cm.sec -1 and the capillary column was a DB-5MS (30 m x 0.25 mm x 0.25 μm). The positive ion electron ionization mode was used, with a mass range of 40-400 amu. Identification of the compounds was based on comparisons with published MS data [17] and a computer library search (the database was delivered together with the instrument) and also by comparison of their Kovats indices with those of authentic references and with literature values [17] . The identification was confirmed with the aid of authentic samples. Kovats indices were calculated mainly from the GC-MS analysis results [18] .
